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Life History of Rhabdias sphaerocephala (2)
Rhabdias sphaerocephala was described by Goodey (1924) from the common British Toad, Bufo vulgaris. It was later redescribed by Bravo-Hollis and Caballero (1940) from Bufo marinus from Veracruz, Mexico.
Between June 9 and July 21, 1957 the lungs of 40 adult Bufo marinus toads, collected from the parishes of St. George's, Smith's, Pembroke and Devonshire, were examined for this nematode parasite. Adult worms were found in 33 or 82-5 per cent. The numbers per infected animal ranged from 1 to 50 averaging 10. Thirteen or 32-5 per cent had five or less worms and 5 or 12*5 per cent had 22 or more worms. Goodey (1924) reported that fully developed eggs and typically rhabditiform larvae were found in the lung cavities of B. vulgaris when washed with saline. In B. marinus only the haematophagous, hermaphroditic adults were ever recovered from the lungs when these organs were submerged in saline and carefully dissected. Shortly after being placed in saline the adults began passing large numbers of eggs containing fully formed embryos some of which hatched within C hours releasing the rhabditiform larvae. However, under natural conditions most eggs, which apparently in some manner reach the mouth and are swallowed, do not hatch until they are evacuated from the gut. This fact was best illustrated upon dissection of an infected toad which had been kept alive in the laboratory for 10 days without food prior to asphyxiation and dissection. Numerous eggs, containing active embryos, were found throughout a food mass in the small intestine with which they had presumably been associated for at least 10 days. No eggs or larvae were found in the gut below this point. When placed in saline these eggs hatched within a few minutes. From other infected toads, which were dissected shortly after catching, groups of eggs were found in food masses in various locations throughout the intestinal tract. In some instances there was evidence of hatching taking place in the rectum and cloaca, and occasionally in the lower ileum.
Fresh toad droppings were placed in a watch glass and examined under a binocular microscope. No larvae were visible but eggs could be seen. After being maintained at room temperature for 6 hours, hundreds of rhabditiform larvae could be seen crawling about over the faecal mass. Within 3G hours infective filariform larvae projecting upward individually and in polyp-like masses, consisting of up to 75 individual larvae, were in evidence waving back and forth. Within 96 hours the entire faecal mass was swarming with filariform forms. On another occasion fresh toad droppings, which contained rhabditiform larvae as well as eggs, when placed in a clean watch glass at room temperature displayed filariform larvae within 24 hours. These filariform larvae appeared to develop directly without going through a free living generation of adults. Free living adults did develop later, however, which greatly increased the population of larvae within the culture dish. The contents of these 2 containers were moistened daily with distilled water. Filariform larvae were few but still in evidence 48 days later when it was necessary to terminate observations.
On numerous occasions attempts were made to find free living males in a series of cultures. None were ever observed by myself although forms containing eggs were abundant. However, Mrs. M. B. Chitwood reported finding a single male of either Strongyloides or Rhabdias in a vial of worms from a free living culture I had sent to her. Males are apparently very few in number and/or may live but a very short period of time.
An experiment to determine the infectivity of the filariform larvae was conducted. Three small toads {Bufo), 2 about 4 centimeters in length and one G centimeters long, and a tree frog, Eleuthrodactylis johnstonei Barbour, were utilized. The 0 centimeter toad was used as a control animal. The intestinal contents of an uninfected Bufo were placed in a clean watch glass, set aside at room temperature and moistened daily for 4 days ; the control animal was placed upon it and held in position by a close fitting wire mesh screen which covered the toad and dish. One of the 4 centimeter toads was placed in the same manner upon the intestinal contents of an infected toad which had been cultured for 4 days. The experimental animal was found dead the next morning. The control animal appeared normal. External examination of the dead Bufo disclosed numerous tufts of cast nematode skins, each tuft containing from 20 to 75 skins, looking much like miniature Yucca or Palmetto leaves, protruding from the skin (Fig. 1 ). There were also some solitary skins attached to the epidermis of this toad. Under the skin and on and in the muscles were hundreds of wriggling larvae as well as on and in many of the organs. Thirty were taken from the lungs, 9 deep in the heart muscle, 5 from the liver, 12 were on the eyes while the tissues of the oesophagus and mouth seemed to be the most heavily populated area where several hundred larvae were in evidence. (4) The third small toad and the tree frog were placed side by side in the same dish which had produced the larvae which killed the first Bufo. The position of these 2 animals was interchanged every half hour. Two and one-half hours from the initial exposure the young toad was prostrate. Autopsy revealed larvae crawling over and through it. A conservative estimate of the larvae within this toad was set at 1,000. Many were swimming within the vitreous body of the eye. Since only 250 cast larval skins were found attached externally to this animal it would appear that the majority of the filariform larvae cast their rhabditiform larval skins prior to contacting a new host and that those that do not do so moult upon contact leaving these skins attached to the host's epidermis, as often happens with hookworm but not with Strongyloides, whose life cycle resembles that of R. sphaerocephala in other respects. In contrast to the great numbers of worms found in the toad, the tree frog which is not a known host of this parasite (none were found in 26 dissected), contained only about 100 worms. Nine were in the lungs, probably reaching there via the blood route. The rest were recovered from leg muscles and the walls of the intestinal tract.
As indicated by Lewert (1958) it is well known that Strongyloides possesses enzymes that are proteolytic and collagenase-like in nature which cause extensive enzymatic alteration of the acellular, glycoprotein, connective tissue barriers of the host as they penetrate. It may also possess mucopolysaccharidases and lipases. It is possible that R. sphaerocephala may possess the same or similar enzymes which aid it in penetrating its host. Penetration is sometimes very rapid, particularly in those forms which moult the old rhabditiform larval skin prior to contacting a new host. Watching them move about over the surface of a host under the microscope some could be seen to disappear into a host in a matter of a few seconds. Others would lie full length on the skin and would begin an undulating motion with waves passing from head to tail then suddenly this motion would be reversed. The skin of the toad under the undulating larva would rise and fall with each undulation as if there was a mass of worms moving about under the skin at that point.
Upon autopsy of the control animal in the above-mentioned experiment, in addition to 2 adult worms in the lungs (from a previous natural infection) 8 cysts were found in the peritoneum around the stomach wall (Figs. 2, 3, 4) and of the gut and in the mesentery. Six of these were opened, 5 contained living worms and one, the largest, a dead worm. Similar cysts were found in a number of other toads. In one the size of the largest was 5 times that of the smallest. The largest and medium sized cysts contained dead worms several times larger than those in the smallest cysts which contained living filariform larvae.
It seems probable that the route to the lungs in some instances may be via the venous circulation through the right heart to the lungs where the larvae penetrate the capillary walls into the alveoli. However, it would also appear possible, judging from the numbers seen migrating through muscle, organs and other tissues, that some worms might reach the lungs by a direct route of migration without aid of the blood for transportation purposes. 2. Although some eggs hatch in the lower rectum and cloaca, most do not hatch until they are evacuated and are lying in or on the fresh faecal material on the ground.
3. The eggs hatch within a few hours and filariform larvae may develop either directly in less than 24 hours T>r indirectly through free living generations. The males are either very few in number and/or live but a very short period of time. Only one was ever recovered.
4. The majority of the filariform larvae shed the rhabditiform larval skin before making contact with a new host. These forms penetrate a new host very rapidly but may wander about on the skin some time before penetration. Those forms that do not shed the rhabditiform larval skin before making contact with a host lose it at that time leaving it attached to the epidermis of the host.
5. Larvae may possibly reach the lungs either indirectly via the blood stream or by direct migration to the lungs. In heavy infections larvae were found wandering through various organs and tissues including the heart muscle, liver and the eye. (6) 6. Some filariform larvae which do not reach the lungs become encysted by host reaction within the peritoneum of the gut and stomach wall and in the mesentery and possibly elsewhere.
7. The exogenous cycle, which resembles that of Strongyloides, is very rapid and it is theoretically possible for a new host to have acquired a lung infection within 26 hours, after eggs and filariform larvae are passed by an infected toad. Fig. 3 removed. That on the left is of recent origin and the worm may be seen within it. The cyst on the right is much older.
